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^ (57) Abstract: The present invention relates to a non-magnetic monocomponent color toner composition and a method for preparing 
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good charging characteristics, good environmental independence, superior image characteristics, transfer efficiency and long-term 
Q stability, and significandy improved charge maintenance capability, and a method for preparing the same. The non-magnetic mono- 
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^ of 0.3 to 2.0 urn organic particles having an average particle size of 0.05 to 0.25 urn, and silica on toner mother particles. 
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METHOD FOR PREPARING OF NON-MAGNETIC MONOCOMPONENT 
COLOR TONER HAVING SUPERIOR LONG TERM STABILITY 
BACKGROUND OF THE INVENTION 

(a) Field of the Invention 

5 The present invention relates to a non-magnetic monocomponent 

color toner composition and a method for preparing the same, and more 
particularly to a non-magnetic monocomponent color toner composition 
having a narrow charge distribution, good charging characteristics, good 
environmental independence, superior image characteristics, transfer 

10 efficiency, and long-term stability, and significantly improved charge 
maintenance capability, and a method for preparing the same. 

(b) Description of the Related Art 

The recent hard-copying and printing techniques using image 
formation methods, such as electrophotographs, are rapidly moving toward 

15 full color from black and white. In particular, the color printer market is 
expanding very rapidly. In general, formation of color images by full color 
electrophotography is carried out with three colors comprising cyan, 
magenta, and yellow, or four colors further comprising black, to present all 
colors. In this rapidly growing full color market, high image quality, good 

20 reliability, compactness, lightweightness, low price, high speed, low energy 

1 
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consumption and recyclability, and so forth are highly required. 
Improvement and development of image formation methods and toners to 
satisfy these requirements are widely progressing. 

In general, image formation in electrophotography comprises: 
5 1 . a charging step of uniformly charging a drum surface; 

2. an exposure step of exposing the drum surface and forming an 
electrostatic latent image; 

3. a developing step of developing the latent image on the drum 
surface using a toner formed on the surface of a developing roller and 

10 obtaining a toner image; 

4. a transfer step of transferring the toner image; 

5. a settlement step of settling the toner image; and 

6. a cleaning step of removing toner remaining on the drum surface 
from the transfer step. 

15 Each step of the image formation process in electrophotography 

requires the following characteristics from a toner. The developing step 
requires an appropriate charging of the toner, charge maintenance, and 
environmental independence. The transfer step requires good transfer 
characteristics. The settlement step requires low-temperature settlement 

20 characteristics and offset resistance. And lastly, the cleaning step requires 
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good cleaning characteristics and contamination resistance. Recently, the 
above characteristics have become more important with the trend toward 
high resolution, high speed, and full color. 

With regard to long-term maintenance of image quality for repeated 

5 printing, there is a method of mixing four colors directly in a photoconductive 
drum in the transfer step. And recently, indirect transfer image formation 
has been mainly used in full color printers because it can offer high speed 
and good image quality. In indirect transfer image formation, a toner image 
on the drum surface is repeatedly transferred to an intermediate transferrer 

10 by color, and then the image is transferred as a whole. 

However, indirect transfer image formation requires more toner 
transfer steps. Therefore, better and more exact transfer characteristics 
are required to obtain a good image quality. Also, research on additives, 
toner shape, surface structure control, and so forth are required to improve 

15 charging stability or transfer efficiency, in order to obtain stable long-term 
and high-quality full color images. 

With regard to the cleaning step, reduction of remaining toners after 
transfer and reducing the cleaner size are important tasks for improving 
environmental independence. |n particular, for a three-color comprising 

20 cyan, magenta, and yellow, or a four-color toner further comprising black, 
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toners remaining after transfer are a significant problem: 

To overcome these problems of the transfer step and the cleaning 
step, it is important to reduce remaining toners. For this purpose, it is 
important to improve transfer efficiency of the toner, and to maintain it. To 
5 improve transfer efficiency of the toner, it is necessary to reduce the toner's 
adhesivity to the photoconductive drum. 

Fine particles, such as silica, may be added to the toner to reduce its 
adhesivity to the photoconductive drum. The fine particles reduce the 
toner's adhesivity to the drum and improve its transfer efficiency. To obtain 
10 good transfer efficiency, many fine particles should be coated on the toner 
surface. Consequently, the addition amount of the fine particles increases 
and the toner charging characteristics become poor. Moreover, the fine 
particles may adhere to electrostatic latent image carriers, and filming or 
settlement problems may occur. Especially, silica particles may cause 
15 problems of image density irregularity at low temperature and humidity, and 
non-image area contamination at high temperature and humidity, because 
they are highly environment-dependent. 

As a method for improving environmental independence of a toner, 
addition of inorganic fine particles having electric resistance lower than that 
20 of silica particles and good changeability, such as titanium oxide particles, is 

4. 
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known. However, if inorganic fine particles having lower electric resistance 
are used, charge distribution of the toner may change easily. Also, poor 
second transfer when using an intermediate transferrer or retransfer of 
reverse polar full color toner during multiple transfers may be caused. 
5 A method of increasing resistance of inorganic fine particles by 

treating the surface with a silane coupling agent, etc. was proposed to solve 
this problem. However, coagulation of the fine particles becomes so 
severe that their dispersibility on the toner surface decreases. Also, fluidity 
of the toner may decrease or blocking may occur due to free coagulated 
10 particles. 

Accordingly, research on a color toner having a narrow charge 
. distribution, good charging characteristics and environmental independence, 
and superior image characteristics, transfer efficiency, and long-term 
stability, is highly needed. 
15 SUMMARY OF THE INVENTION 

An object of the present invention is to provide a non-magnetic 
monocomponent color toner composition having superior image 
characteristic^^ stability. 

Another object of the present invention is to provide a method for 
20 preparing a non-magnetic monocomponent color toner composition having a 
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narrow charge distribution, good charging characteristics and environmental 
independence, superior image characteristics, transfer efficiency, and 
long-term stability, and significantly improved charge maintenance 
capability. 

5 To attain the objects, the present invention provides a non-magnetic 

monocomponent color toner composition comprising: 

a) 100 weight parts of toner mother particles; 

b) 0.1 to 1.5 weight parts of organic particles having an average 
particle size of 0.3 to 2.0 urn, which are coated on the toner mother particles; 

10 c) 0.1 to 1.5 weight parts of organic particles having an average 

W^article size ^ which are coated on the toner mother 

particles; and 

d) 1.0 to 3.0 weight parts of silica, which is coated on the toner 
mother particles. 

15 The present invention also provides a method for preparing a 

non-magnetic monocomponent color toner, which comprises a step of 
coating organic particles having an average particle size of 0.3 to 2.0 urn, 
organic particles having an average particle size of 0.05 to 0.25 urn, and 
silica on surface the of toner mother particles. 

20 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Hereinafter, the present invention will be explained in more detail. 
The present inventors worked on a method for preparing a color 
toner for electrostatic image development, which offers a narrow charge 
5 distribution, good charging characteristics and environmental independence, 
and long-term stability. In doing so, they realized that toner mother 
particles coated with organic particles having an average particle size of 0.3 
to 2.0 urn, organic particles having an average particle size of 0.05 to 0.25 
urn, and silica have a narrow charge distribution, good charging 
10 characteristics and environmental independence, superior image 
characteristics, transfer efficiency and long-term stability, and significantly 
improved charge maintenance capability. 

In the present invention, charging characteristics of a toner are 
affected by the organic particles on the surface of the toner particles, and by 
15 the silica surrounding the organic particles. Frictional resistance on the 
toner between a sleeve and a charging blade during charging is decreased 
to prevent solid adhesion on the charging blade. Therefore, an image that 
is stable for a long time can be obtained. Also, the present invention can 
maximize the frictional resistance decrease effect by using organic particles 
20 having different average particle sizes. 

7 
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The present invention relates to a non-magnetic monocomponent 
color toner composition prepared by coating 0.1 to 1.5 weight parts of 
organic particles having an average particle size of 0.3 to 2.0 urn, 0.1 to 1.5 
weight parts of organic particles having an average particle size of 0.05 to 
5 0.25 pm, and 1.0 to 3.0 weight parts of silica on 100 weight parts of toner 
mother particles. 

The organic particles having an average particle size of 0.3 to 2.0 
pm are comprised in 0.1 to 1.5 weight parts for 100 weight parts of toner 
mother particles. If their content is below 0.1 weight parts, the motional 
10 resistance decrease effect is slight. Otherwise, if it exceeds 1.5 weight 
parts, excessive organic particles on the toner particles cause contamination 
problems, such as PCR contamination and drum contamination. 

The organic particles having an average particle size of 0.05 to 0.25 
pm are comprised in 0.1 to 1.5 weight parts for 100 weight parts of toner 
15 mother particles. If their content is below 0.1 weight parts, the frictional 
resistance decrease effect is slight. Otherwise, if it exceeds 1 .5 weight 
parts, the transfer efficiency may decrease. 

The organic particles having an average particle size of 0.3 to 2.0 pm 
and the organic particles having an average particle size of 0.05 to 0.25 pm 
20 have polymer structures and can be prepared from the following monomers. 
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For the monomers: styrenes, such as styrene, methylstyrene, 
dimethylstyrene, ethylstyrene, phenylstyrene, chlorostyrene, hexylstyrene, 
octylstyrene, and nonylstyrene; vinyl halides, such as vinyl chloride and vinyl 
fluoride; vinyl esters, such as vinyl acetate and vinyl benzoate; 

5 methacrylates, such as methylmethacrylate, ethylmethacrylate, 
propylmethacrylate, n-butylmethacrylate, isobutylmethacrylate, 
2-ethylhexylmethacrylate, and phenyl acrylate; acrylic acid derivatives, such 
as acrylonitrile and methacrylonitrile; acrylates, such as methyl acrylate, 
ethyl acrylate, butyl acrylate, and phenyl acrylate; tetrafluoroethylene; or 

10 1,1-difluoroethylene can be used alone or in combination. Also, styrene 
resin, epoxy resin, polyester resin, or polyurethane resin may be used^along 
with the monomers. 

The silica is comprised in 1 .0 to 3.0 weight parts for 100 weight parts 
of toner mother particles. If its content is below 1.0 weight part, the 

15 frictional resistance decrease effect is slight. Otherwise, if it exceeds .3.0 
weight parts, fixing is difficult Preferably, the average particle size of the 
silica is 7 to 40 nm. 

The present invention provides a toner having good charging, 
characteristics, charge maintenance capability, and color characteristics, 

20 and it is environmentally friendly and capable of offering stable images for 

9 
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the currently prevalent indirect transfer method, by coating the organic 
particles having an average particle size of 0.3 to 2.0 urn, the organic 
particles having an average particle size of 0.05 to 0.25 urn, and the silica on 
the toner mother particles. 
5 The organic particles and the silica may be electrostatically adhered 

to the surface of the toner mother particles. However, it is preferable that 
the organic particles and the silica are settled on the surface of the toner 
mother particles by a mechanical mixing treatment, particularly by using a 
Henschel mixer or a hybridizer. When a Henschel mixer is used, a stirring 
10 rate of over 10 m/sec of tip speed is required. For electrostatic or 
mechanical adhesion to a binder resin, a high shearing force is required. 
Additionally, it is preferable to use a Henschel mixer with a stirring rate of 
over 10 m/sec (tip speed) when coating the organic particles organic 
particles to prevent solid adhesion. 
15 The toner mother particles comprise a binder resin and a coloring 

agent. 

For the binder resin: styrenes, such as styrene, chlorostyrene, and 
vinylstyrene; olefins, such as ethylene, propylene, butylenes, and isoprene; 
vinyl esters, such as vinyl acetate, vinyl propionate, vinyl benzoate, and vinyl 
20 lactate; methacrylate esters, such as methyl acrylate, ethyl acrylate, butyl 

10 . . 
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acrylate, dodecyl acrylate, octyl acrylate, phenyl acrylate, methyl 
methacrylate, ethyl methacrylate, butyl methacrylate, and dodecyl 
methacrylate; vinyl ethers, such as vinyl methyl ethier, vinyl ethyl ether, and 
vinyl butyl ether; or vinyl ketones, such as vinyl methyl ketone, vinyl hexyl 

5 ketone, and vinyl isopropenyl ketone may be used alone or in combination. 

Preferably, styrene resin or polyester resin is used. For the styrene 
resin, polystyrene, styrene acrylate alkyl copolymer, styrene methacrylate 
alkyl copolymer, styrene acrylonitrile copolymer, styrene butadiene 
copolymer, styrene maleic anhydride copolymer, polyethylene, or 

10 polypropylene may be used. For the polyester resin, a resin prepared by 
polymerization condensation with bisphenol A alkylene oxide additives, such 
as maleate, phthalate, and cytracotate of polyoxypropylene(2,2); ethylene 
glycol; or polytetramethylene glycol, can be used. Polyurethane resin, 
epoxy resin, silicon resin, and so forth can be used together. 

15 For the coloring agent, carbon black, a magnetic component, and a 

dye or pigment can be used. Specific examples are nigrosine dye, aniline 
blue, charcoal blue, chrome yellow, navy blue, DuPont oil red, methylene 
blue chloride, phthalocyanine blue, lamp black, rose bengal, C.I. Pigment 
Red 48:1, C.I. Pigment Red 48:4, C.I. Pigment Red 122, C.I. Pigment Red 

20 57:1 , C.I. Pigment Red 257, C.I. Pigment Yellow 97, C.I. Pigment Yellow 1 2, 

11 
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C.I. Pigment Yellow 17, C.I. Pigment Yellow 14, C.I. Pigment Yellow 13, C.I. 
Pigment Yellow 16, C.I. Pigment Yellow 81, C.I. Pigment Yellow 126, C.I. 
Pigment Yellow 127, C.I. Pigment Blue 9, C.I. Pigment Blue 15, C.I. Pigment 
Blue 15:1, and C.I. Pigment Blue 15:3. 
5 Also, inorganic oxide particles, such as Si0 2 , Ti0 2 , MgO, Al 2 0 3 , 

MnO, ZnO, Fe 2 0 3 , CaO, BaS0 4 , Ce0 2 , K 2 0, Na 2 0, Zr6 2 , CaO SiO, 
K 2 0(Ti0 2 )„, and AI 2 0 3 -2Si0 2 , hydrophobically treated with hexamethyl 
disilaznae, dimethyldichlorosilane, or octyltrimethoxysilane, can be added to 
the toner mother particles as a fluidity promoting agent. In addition, a 
10 release agent or a charge-controlling agent can be further added . 

For the release agent, polyethylene wax or polypropylene wax with a 
low molecular weight can be used. Also, a metal salt of a fatty acid can be 
used. The fatty acid used in the metal salt of a fatty acid can be a natural or 
synthetic fatty acid having 4 to 40 carbon atoms. It may be either saturated 
15 or unsaturated, and it may have hydroxy, aldehyde, or epoxy groups. For 
example, capuronic acid, capurylic acid, capurynic acid, lailinic acid, miristic 
acid, miliistnke oleic acid, palmitic acid, palmitoleic acid, stearic acid, oleic 
acid, linolenic acid, arachinic acid, behenic acid, elchaic acid, montehic acid, 
isostearic acid, epoxystearic acid, and so forth can be used. 
20 For the charge-controlling agent, a chromium-containing azo-metal 

12 
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complex, a metal salicylate complex, a chromium-containing organic dye, or 
a quaternary ammonium salt can be used. 

Preferably, a non-magnetic monocomponent color toner prepared 
according to the present invention has an average particle size of less than 
5 20 pm, more preferably 3 to 15 pm. 

The preparing method according to the present invention provides a 
toner having a narrow charge distribution, good charging characteristics, 
charge maintenance capability, and color characteristics, and superior 
image characteristics, transfer efficiency, and long-term stability. Also, it is 
10 more environmentally friendly and can offer stable images for the currently 
prevalent indirect transfer method. 

Hereinafter, the present invention is described in more detail through 
Examples and Comparative Examples. However the following Examples 
are only for the understanding of the present invention, and the present 
15 invention is not limited by the following Examples. 

EXAMPLES 

Example 1 

(Preparation of cyan toner mother particles) 
92 weight parts of polyester resin (molecular weight = 2.5* 10 4 ), 5 
20 weight parts of phthalocyanine P.BI.15:3, 1 weight part of quaternary 

13 
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ammonium salt, and 2 weight parts of low-molecular-weight polypropylene 
were mixed in a Henschel mixer. The mixture was kneaded at 165 £ in a 
two-axis melt kneader. Then, it was crushed with a jet mill crusher and 
classified with a wind classifier to obtain toner mother particles having an 
5 average particle size of 9.0 urn. 

(Preparation of non-magnetic monocomponent color toner) 
For 100 weight parts of the prepared toner mother particles, 0.1 
weight parts of polyvinylidene fluoride (PVDF) having an average particle 
size of 0.1 urn and 0.1 weight parts of polytetrafluoroethylene (PTFE) having 
10 an average particle size of 2.0 urn were coated on the surface of the toner 
mother particles as organic particles. For 100 weight parts of the toner 
mother particles, 2 weight parts of silica having an average particle size of 
12 nm were stirred for 5 minutes at a line speed of 20 m/s along with the 
organic particles. Then, it was mixed and coated to obtain a non-magnetic 
15 monocomponent color toner. 
Examples 2 to 39 

The procedure of Example 1 was carried out with the following 
organic particle compositions. 

20 
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Table 1 



Classificatio 


Organic Particles A 
(Average particle size = 0.3 
to 2 0 urn) 

IV/ mmm • \f M 111/ 


Organic Particles B 
(Average particle size = 
0.05 to 0.25 pm) 


Example 2 


0.1 weight parts of 2.0 pm 
PMMA 


0.1 weight parts of 0.1 pm 
PVDF 


Example 3 


1 .5 weight parts of 2.0 pm 
PTFE 


0.1 weight parts of 0.1 pm 
PVDF 


Example 4 


1 .5 weight parts of 2.0 pm 

PMMA 


0.1 weight parts of 0.1 pm 

PVDF 


Example 5 


0.1 weight parts of 2.0 pm 
PTFF 


1.5 weight parts of 0.1 pm 
PVDF 


Example 6 


0.1 weight parts of 2.0 pm 

PMMA 


1 .5 weight parts of 0.1 pm 
PVDF 


Example 7 


1.5 weight parts of 2.0 pm 

PTFF 


1 .5 weight parts of 0.1 pm 

PVDF 


Example 8 


1 .5 weight parts of 2.0 pm 

PMMA 


1 .5 weight parts of 0.1 pm 
PVDF 


Example 9 


0.5 weight parts of 2.0 pm 

PTFF 
• inc. 


0.5 weight parts of 0.1 pm 
PVDF 


Example 1 0 


0.5 weight parts of 2.0 pm 
PMMA 


0.5 weight parts of 0.1 pm 
PVDF 


Example 1 1 


0.1 weight parts of 0.4 pm 
PVDF 


0.1 weight parts of 0.1 pm 
PVDF 


Example 12 


0.1 weight parts of 0.4 pm 
PMMA 


0.1 weight parts of 0.1 pm 
PVDF 


Example 13 


0.1 weight parts of 0.4 pm 
PVDF 


1 .5 weight parts of 0.1 pm 
PVDF 


Example 14 


0.1 weight parts of 0.4 pm 
PMMA 


1 .5 weight parts of 0.1 pm 
PVDF 


Example 15 


1.5 weight parts of 0.4 pm 
PVDF 


0.1 weight parts of 0.1 pm 
PVDF 


Example 16 


1.5 weight parts of 0.4 pm 
PMMA 


0.1 weight parts of 0.1 pm 
PVDF 


Example 17 


1.5 weight parts of 0.4 pm 
PVDF 


1 .5 weight parts of 0.1 pm 
PVDF 


Example 18 


1 .5 weight parts of 0.4 pm 
PMMA 


1 .5 weight parts of 0. 1 pm 
PVDF 
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Classificatio 


Oraanic Particles A 
Average particle size = 0.3 
to 2.0 urn) 


Organic Particles B 
(Average particle size = 
0.05 to 0.25 pm) 


Example 19 


0.5 weight parts of 0.4 pm 
PMMA 


0.5 weight parts of 0.1 pm 
PVDF 


Example 20 


0.1 weight parts of 0.4 pm 
PVDF 


3.1 weight parts of 0.15 pm 
PMMA 


Example 21 


0.1 weight parts of 0.4 pm 

PMMA 


0.1 weight parts of 0.15 pm 
PMMA 


Example 22 


1.5 weight parts of 0.4 pm 


1 .5 weight parts of 0.15 pm 
PMMA 


Example 23 


1.5 weight parts of 0.4 pm 

PMMA 


1 .5 weight parts of 0.15 pm 
PMMA 


Example 24 


0.1 weight parts of 0.4 pm 

p\/np 
rvur 


1.5 weight parts of 0.15 pm 
PMMA 


Example 25 


0.1 weight parts of 0.4 pm 

PMMA 


1.5 weight parts of 0.15 pm 
PMMA 

1 IV VI VII * 


Example 26 


1 .5 weight parts of 0.4 pm 

p\/np 
rvur 


0.1 weight parts of 0.15 pm 
PMMA 


Example 27 


1.5 weight parts of 0.4 pm 
PMMA 

I IVUVIrA 


0.1 weight parts of 0.15 pm 
PMMA 


Example 28 


0.5 weight parts of 0.4 pm 
PVDF 


0.5 weight parts of 0.15 pm 
PMMA 


Example 29 


0.5 weight parts of 0.4 pm 
PMMA 


0.5 weight parts of 0.15 pm 
PMMA 


Example 30 


0.1 weight parts of 2.0 pm 
PTFE 


0.1 weight parts of 0.15 pm 
PMMA 


Example 31 


0.1 weight parts of 2 0 pm 
PMMA 


Oil weight parts of 0.15 pm 
PMMA 


Example 32 


1 .5 weight parts of 2.0 pm 
PTFE 


1 .5 weight parts of 0.1 5 pm 
PMMA 


Example 33 


1 .5 weight parts of 2.0 pm 
PMMA 


1.5 weight parts of 0.15 pm 
PMMA 


Example 34 


0.1 weight parts of 2.0 pm 
PTFE 


1.5 weight parts of 0.1 5 pm 
PMMA 


Example 3£ 


. 0.1 weight parts of 2.0 pm 
' PMMA 


1 .5 weight parts of 0. 1 5 pm 
PMMA 


Example 3C 


. 1.5 weight parts of 2.0 pm 
' PTFE 


0.1 weight parts of 0.15 pm 
PMMA 
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Classificatio 
n 


Organic Particles A 
(Average particle size = 0.3 
to 2.0 pm) 


Organic Particles B 
(Average particle size = 
0.05 to 0.25 pm) 


bxampie o.i 


1 .5 weight parts of 2.0 pm 
PMMA 


0.1 weight parts of 0.15 pm 
PMMA 


Example 38 


0.5 weight parts of 2.0 pm 
PTFE 


0.5 weight parts of 0.15 pm 
PMMA 


Example 39 


0.5 weight parts of 2.0 pm 
PMMA 


0.5 weight parts of 0.15 pm 
PMMA 


Note: PMM 
PVD 
PTFE 


A = polymethyl methacrylate 
F = polyvinylidene fluoride 
I - polytetrafluoroethylene 



Comparative Examples 1 to 43 



The procedure of Example 1 was carried out with the following 
organic particle compositions. 



Table 2 



Classification 


Organic Particles A 


Organic Particles B 


Comp. Example 1 


0.5 weight parts of 0.15 
Mm PMMA 


0.5 weight parts of 0.1 pm 
PVDF 


Comp. Example 2 


1.5 weight parts of 0.15 
pm PMMA 


1.5 weight parts of 0.1 pm 
PVDF 


Comp. Example 3 


0.5 weight parts of 0.4 pm 
PMMA 


0.5 weight parts of 0.4 pm 
PVDF 


Comp. Example 4 


1 .5 weight parts of 0.4 pm 
PMMA 


1.5 weight parts of 0.4 pm 
PVDF 


Comp. Example 5 


0.5 weight parts of 2.0 pm 
PMMA 


0.5 weight parts of 2.0 pm 
PMMA 


Comp. Example 6 


1 .5 weight parts of 2.0 pm 
PMMA 


1.5 weight parts of 2.0 pm 
PMMA 


Comp. Example 7 


0.5 weight parts of 4-0 pm 
i PTFE 


0.5 weight parts of 4.0 pm 
PMMA 


Comp. Example 8 


1 .5 weight parts of 4.0 pm 
PTFE 


1 .5 weight parts of 4.0 pm 
PMMA 


Comp. Example 9 


1 .0 weight parts of 0.4 pm 
PVDF 


0.05 weight parts of 0.1 
pm PVDF 
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L/i ass in canon 


Omanir Partinlp^ A 

V*/l y C*l \\\a I Ol 11 vlwO r\ 


Oraanic Particles B 


Comp. Example 1 


1 .0 weight parts of 0.4 pm 2 


10 weight parts of 0.1 pm 
PVDF 


Comp. Example 4 

1 1 


1 .0 weight parts of 0.4 pm 

DMMA 
rlvllvIM 


0.05 weight parts of 0.1 
um PVDF 

yjl II r v imJi 


Comp. Example ' 

A r\ 

12 


1.0 weight parts of 0.4 pm; 

dmk/i a 


1.0 weight parts of 0.1 pm 

PVDF 

r V U/l 


Comp. Example * 
13 


1 .0 weight parts of 2.0 pm 

r 1 rt 


0.05 weight parts of 0.1 

i im P\/HP 


Comp. Example 
14 


1.0 weight parts of 2.0 pm; 
PMMA 


2.0 weight parts of 0.1 pm 
pv/nc 

rVUr 


Comp. Example 
15 


1 .0 weight parts of 4.0 pm 
PMMA 


0.5 weight parts of 0.1 pm 

n\/nr 

r VUr 


Comp. Example 
16 


1 .0 weight parts of 4.0 pm 
PTFE 


0.5 weight parts of 0.1 pm 

rvur 


Comp. Example 
17 


1.0 weight parts of 0.4 pm 
PVDF 


0.05 weight parts of 0.1 5 

pm rMlvIA 


Comp. Example 
18 


1.0 weight parts of 0.4 pm 
PVDF 


2.0 weight parts of 0.15 

1 1 m D IV h IV A A 

pm rMIVlA 


Comp. Example 
19 


1 .0 weight parts of 0.4 pm 

r\K Aft it A 

PMMA 


0.05 weight parts of 0.15 
pm r mi via 


Comp. Example 
20 


1 .0 weight parts of 0.4 pm 
PMMA 


2.0 weight parts of 0.15 

. , rv-k DIV/1R/IA 

pm rMVIIVIA 


Comp. Example 
21 


1.0 weight parts of 2.0 pm 
r 1 rb 


0.05 weight parts of 0.1 5 

i im O IV/l IVA A 
Um r IVIIVIM 


Comp. Example 
22 


1 .0 weight parts of 2.0 pm 

rMlvIA 


2.0 weight parts of 0.15 

i im PMMA 
|JITI v ivlivirv 


Comp. Example 


1.0 weight parts of 4.0 pm 

DMMA 
rlvllvIM 


0.5 weight parts of 0.15 

um PMMA 

yX\ 1 1 1 IVIIVlrA 


Comp. Example 
24 


1 .0 weight parts of 4.0 pm 

nrrr 

r I rt 


0.5 weight parts of 0.15 

i im DMM A 

, pm riviivir\ 


Comp. Example 
25 


0.05 weight parts of 0.4 
pm PVDF 


0.5 weight parts of 0.1 pm 
PVDF 


Comp. Example 
26 


2.0 weight parts of 0.4 pnr 
PVDF 


1 0.5 weight parts of 0.1 pm 
PVDF 


Comp. Example 
27 


0.05 weight parts of 0.4 
pm PMMA 


0.5 weight parts of 0.1 pm 
PVDF 


Comp. Example 
28 


2.0 weight parts of 0.4 pir 
PMMA 


i0.5 weight parts of 0.1 pm 
PVDF 
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Classification 


Organic Particles A 


Organic Particles B 


Comp. Example 
29 


0.05 weight parts of 2.0 
Mm PTFE 


0.5 weight parts of 0.1 pm 
PVDF 


Cpmp. Example 
30 


2.0 weight parts of 2.0 pm 
PTFE 


0.5 weight parts of 0.1 pm 
PVDF 


Comp. Example 

O .1 


0.05 weight parts of 2.0 

um PMMA 


0.5 weight parts of 0.1 pm 
PVDF 


Comp. Example 

Oil 


2.0 weight parts of 2.0 pm 

PMMA 


0.5 weight parts of 0.1 pm 

PVDF 


Comp. Example 


0.05 weight parts of 0.4 

um P\/nF 


0.5 weight parts of 0.15 

i im PMMA 

|JIII r IVIIVlr^ 


Comp. Example 

1A 


2.0 weight parts of 0.4 pm 
rvur 


0.5 weight parts of 0.15 

i im Oh/IMA 
JJITl r IVIIVIr\ 


Comp. Example 
oo 


0.05 weight parts of 0.4 

pm rIVIlVi/A 


0.5 weight parts of 0.15 

pm riVhVIM 


Comp. Example 


2.0 weight parts of 0.4 pm 
div/im a 


0.5 weight parts of 0.15 

pm r IvIlvIM 


Comp. Example 


0.05 weight parts of 2.0 
urn r i rc 


0.5 weight parts of 0.15 

i im PMMA 
Jjnl r IVUVIM 


Comp. Example 

in 
oo 


2.0 weight parts of 2.0 pm 

PTPP 
\r 1 it 


0.5 weight parts of 0.15 

i im PMMA 
\X\\\ r 1 VII VIM 


Comp. Example 
oy 


0.05 weight parts of 2.0 

pm rmlVI/A 


0.5 weight parts of 0.15 

pm PlVIIVIM 


Comp. Example 
40 


0.05 weight parts of 4.0 
pm PMMA 


0.05 weight parts of 0.1 
pm PVDF 


Comp. Example 
41 


0.05 weight parts of 4.0 
pm PTFE 


0.05 weight parts of 0.1 
pm PVDF 


Comp. Example 
42 


2.0 weight parts of 4.0 pm 
PMMA 


0.05 weight parts of 0.1 
pm PVDF 


Comp. Example 
43 


2.0 weight parts of 4.0 pm 
PTFE 


0.05 weight parts of 0.1 
| pm PVDF 



Test Example 1 



Non-magnetic monocompohent color toners prepared in Examples 1 
to 39 and Comparative Examples 1 to 43 were used to print 5000 sheets of 
paper with a non-magnetic monocomponent development printer (HP4500; 
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Hewlett-Packard Company) under the condition of normal temperature and 
humidity (20 TC, 55% RH). Image density, transfer efficiency, and long-term 
stability were determined as follows. The result is shown in Table 3. 

a) Image density (I.D) - Density of soiid area image was determined 
5 with a Macbeth densitiometer RD918. 

A: image density = 1 .4 or higher 

B: image density = 1 .3 or higher 

C: image density = 1 .2 or lower 

D: image density = 1.0 or lower 
10 b) Transfer efficiency: For the printed 5000 sheets of paper, number 

of wasted sheets was subtracted from total number of sheets. Then, 
percentage of toner transferred to paper was calculated. 

A: transfer efficiency = 80% or higher 

B: transfer efficiency = 70 to 80% 
15 C: transfer efficiency = 60 to 70% 

D: transfer efficiency = 50 to 60% 

c) Long-term stability: Image density (I.D.) and transfer efficiency 
were checked after printing 5,000 sheets. 

A: I.D. = 1 .4 or higher; transfer efficiency = 75% or higher 
20 B: I.D. = 1.3 or higher; transfer efficiency = 70% or higher 

20 
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C: I.D. = 1.2 or lower; transfer efficiency = 60% or higher 
D: I.D. = 1.0 or lower; transfer efficiency = 40% or higher 



Table 3 



Classification 


Image 


Transfer 


Long-term 




Density 


Efficiency 


Stability 


Example 1 


B 


A 


A 


Example 2 


B 


A 


A 


Example 3 


A 


A 


A 


Example 4 


A 


A 


A 


Example 5 


A 


B 


A 


Example 6 


A 


B 


A 


Example 7 


A 


A 


A 


Example 8 


B 


A 


A 


Example 9 


A 


A 


A 


Example 10 


A 


A 


A 


Example 1 1 


A 


A 


A 


Example 12 


A 


A 


A 


Example 13 


A 


A 


A 


Example 14 


A 


A 


A 


Example 15 


A 


B 


A 


Example 16 


A 


A 


A 


Example 17 


A 


A 


A 


Example 18 


A 


A 


A 


Example 1 9 


A 


A 


B 


Example 20 


A 


A 


A 


Example 21 


A 


A 


A 


Example 22 


A 


A 


A 


Example 23 


A 


A 


B 


Example 24 


A 


A 


A 


Example 25 


A 


A 


A 


Example 26 


A 


A 


A 


Example 27 


A 


A 


A 


Example 28 


A 


A 


A 


Example 29 


A 


A 


A 


Example 30 


B 


A 


A 
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Classification 


Image 
Density 


Transfer 
Efficiency 


Long-term 
Stability 


Example 31 


A 


A 


A 


Example 32 


B 


A 


A 


Example 33 


A 


A 


A 


Example 34 


A 


A 


A 


Example 35 


B 


A 


A 


Example 36 


A 


A 


A 


Examole 37 


A 


A 


B 


Examole 38 


A 


A 


A 


Examole 39 


A 


B 


A ! 


ComD Examole 1 


D 


D 


D \ 


Como Examole 2 


D 


c 


D 


Como Examole 3 


D 


D 


D 


Como Examole 4 


D 


D 


D 


Como Examole 5 

Wl 1 Iw . LaAHl 1 IIJ IV** W 


D 


c 


D 


Como Examole 6 

Wl 1 1 W • Iv/XUI 1 IWIW w 


D 


D 


D 


Como Examole 7 


c 


D 


D 


Como Examole 8 


D 


D 


D 


Comp. Example 9 


D 


D 


D i 


Comp. Example 10 


D 


D 


D 


Comp. Example 11 


D 


D 


D I 


Comp. Example 12 


c 


D 


D 


Comp. Example 13 


c 


D 


D 


Comp. Example 14 


D 


D 


D 


Comp. Example 15 


D 


D 


C 


Comp. Example 16 


D 


D 


D 


Comp. Example 17 


C 


D 


D 


Comp. Example 18 


D 


D 


D 


Comp. Example 19 


D 


D 


D 


Comp. Example 20 


D 


D 


D 


Comp. Example 21 


D 


D 


D 


Comp. Example 22 


D 


D 


D 


Comp. Example 23 


D 


D 


D 


Comp. Example 24 


D 


D 


.D. J 


Comp. Example 25 


D 


e 


D 


Comp. Example 26 


D 


, D 


D 


Comp. Example 27 


D 


D 


! D 
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Image 


Transfer 


Long-term 


v>idSoiTicaiion 








Dpn^itv 


Fffiripnpv 


Stability 


Comp. Example 28 


D 


D 


D 


Comp. Example 29 


D 


D 


D 


Comp. Example 30 


D 


D 


D 


Comp. Example 31 


D 


D 


D 


Comp. Example 32 


D 


D 


D 


Comp. Example 33 


C 


D 


D 


Comp. Example 34 


D 


D 


C 


Comp. Example 35 


D 


D 


D 


Comp. Example 36 


C 


C 


D 


Comp. Example 37 


D 


D 


D 


Comp. Example 38 


D 


D 


D 


Comp. Example 39 


D 


D 


D 


Comp. Example 40 


D 


D 


D 


Comp. Example 41 


D 


D 


D 


Comp. Example 42 


D 


D 


D 


Comp. Example 43 


D 


D 


D 



As seen in Table 3, color toners prepared by coating organic 
particles having an average particle size of 0.3 to 2.0 pm, organic particles 
having an average particle size of 0.05 to 0.25 pm, and silica on toner 
mother particles (Examples 1 to 39) were superior in image density, transfer 
5 efficiency, and long-term stability to those prepared in Comparative 
Examples 1 to 43. This is because the organic particles having different 
average particle sizes reduce coagulation of the toner mother particles. 

As described above, a non-magnetic monocomponent color toner 
according to the present invention has a narrow charge distribution, good 
10 charging characteristics and environmental independence, superior image 
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characteristics, transfer efficiency, and long-term stability, and significantly 
improved charge maintenance capability. 

While the present invention has been described in detail with 
reference to the preferred embodiments, those skilled in the art will 
5 appreciate that various modifications and substitutions can be made thereto 
without departing from the spirit and scope of the present invention as set 
forth in the appended claims. 



03O87951A1 I _> 
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WHAT IS CLAIMED IS: 

1. A non-magnetic monocomponent color toner composition 
comprising: 

1 00 weight parts of toner mother particles; 
5 0.1 to 1 .5 weight parts of organic particles having an average particle 

size of 0.3 to 2.0 pm, which are coated on the toner mother particles; 

0.1 to 1 .5 weight parts of organic particles having an average particle 
size of 0.05 to 0.25 pm, which are coated on the toner mother particles; and 
1.0 to 3.0 weight parts of silica, which is coated on the toner mother 
10 particles. 

2. The non-magnetic monocomponent toner composition according 
to Claim 1, wherein the organic particles having an average particle size of 
0.3 to 2.0 |jm and the organic particles having an average particle size of 
0.05 to 0.25 |jnri are polymers of one or more monomers selected from a 

15 group consisting of styrene, methylstyrene, dimethylstyrene, ethylstyrene, 
phenylstyrene, chlorostyrene, hexylstyrene, octylstyrene, nonylstyrene, vinyl 
chloride, vinyl fluoride, vinyl acetate, vinyl benzoate, methylmethacrylate, 
ethylmethacrylate, propylmethacrylate, /7-butylmethacrylate, 

isobutylmethacrylate, 2-ethylhexylmethacrylate, phenyl acrylate, acrylonitrile, 

20 methacrylonitrile, methyl acrylate, ethyl acrylate, butyl acrylate, phenyl 
acrylate, tetrafluoroethylene, and 1,1-difIuoroethylene. 
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3. The non-magnetic monocomponent toner composition according 
to Claim 1, wherein the average particle size of the silica is 7 to 40 nm. 

4. The non-magnetic monocomponent toner composition according 
to Claim 1 , wherein the toner mother particles comprise a binder resin and a 

5 coloring agent. 

5. The non-magnetic monocomponent toner composition according 
to Claim 4, wherein the binder resin is one or more compounds selected 
from a group consisting of styrene, chlorostyrene, vinylstyrene, ethylene, 
propylene, butylene, isoprene, vinyl acetate, vinyl propionate, vinyl benzoate, 

10 vinyl lactate, methyl acrylate, ethyl acrylate, butyl acrylate, dodecyl acrylate, 
octyl acrylate, phenyl acrylate, methyl methacrylate, ethyl methacrylate, 
butyl methacrylate, dodecyl methacrylate, vinyl methyl ether, vinyl ethyl 
ether, vinyl butyl ether, vinyl methyl ketone, vinyl hexyl ketone, and vinyl 
isopropenyl ketone. 

15 6. The non-magnetic monocomponent toner composition according 

to Claim 4, wherein the coloring agent is one or more compounds selected 
from a group consisting of nigrosihe dye, aniline blue, charcoal blue, 
chromium yellow, navy blue, DuPont oil red, methylene blue chloride, 
phthalocyanine blue, lamp black, rose bengal, C.I. Pigment Red 48:1, C.I. 

20 Pigment Red 48:4, C.I. Pigment Red 122, C.I. Pigment Red 57:1, C:l. 
Pigment Red 257, C.I. Pigment Yellow 97, C.I. Pigment Yellow 12, C.I. 
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Pigment Yellow 17, C.I. Pigment Yellow 14, C.I. Pigment Yellow 13, C.I. 
Pigment Yellow 16, C.I. Pigment Yellow 81, C.I. Pigment Yellow 126, C.I. 
Pigment Yellow 127, C.I. Pigment Blue 9, C.I. Pigment Blue 15, C.I. Pigment 
Blue 15:1, and C.I. Pigment Blue 15:3. 
5 7. The non-magnetic monocomponent toner composition according 

to Claim 4, wherein the toner mother particles further comprise one or more 
additives selected from a group consisting of inorganic oxide particles, a 
release agent, and a charge-controlling agent. 

8. The non-magnetic monocomponent toner composition according 
10 to Claim 1 , wherein the maximum average particle size of the color toner is 

20 pm. 

9. A method for preparing a non-magnetic monocomponent color 
toner, which comprises a step of coating 0.2 to 1.5 weight parts of organic 
particles having an average particle size of 0.3 to 2.0 pm, 0.1 to 1.5 weight 

15 parts of organic particles having an average particle size of 0.05 to 0.25 pm, 
and 1.0 to 3.0 weight parts of silica on 100 weight parts of toner mother 
particles. 

10. The method for preparing a non-magnetic monocomponent color 
toner according to Claim 9, wherein the organic particles having an average 

20 particle size of 0.3 to 2.0 pm and the organic particles having an average 
particle size of 0.05 to 0.25 pm are polymers of one or more monomers 
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selected from a group consisting of styrene, methylstyrene, dimethylstyrene, 
ethylstyrene, phenylstyrene, chlorostyrene, hexylstyrene, octylstyrene, 
nonylstyrene, vinyl chloride, vinyl fluoride, vinyl acetate, vinyl benzoate, 
methylmethacrylate, ethylmethacrylate, propylmethacrylate, 

5 n-butylmethacrylate, isobutylmethacrylate, 2-ethylhexylmethacrylate, phenyl 
acrylate, acrylonitrile, rnethacrylonitrile, methyl acrylate, ethyl acrylate, butyl 
acryiate, phenyl acrylate, tetrafluoroethylene, and 1,1-difluoroethylene. 

1 1 . The method for preparing a non-magnetic monocomponent color 
toner according to Claim 9, wherein the average particle size of the silica is 7 

10 to 40 nm. 
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